Abstract. The yellow passionfruit (Passiflora edulis f flavicarpa Degener), a perennial vine grown in the tropics and subtropics, was successfully grown as an annual crop in a temperate zone. Fruit maturity was hastened by ethephon treatments to allow harvest before the mean date of the first killing frost. Maturity was advanced in a linear manner with application rates of 150, 300, and 600 ppm ethephon. Total yield was not affected by ethephon treatment; however, cull fruit producing no juice increased with increasing rates of ethephon, thereby reducing marketable yields. Soluble solids and ascorbic acid contents of the juice were not affected by ethephon treatment. Purple passionfruit (Passiflora edulis Sims) did not produce blossoms.
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Plant and fruit responses to ethylene have been reviewed by Pratt and Goeschl (1969) . Responses to ethylene include increased respiration of fruit, and hastened fruit maturity and leaf senescence. Ethephon (2-chloroethyl-phosphoric acid) applied as foliar sprays liberates ethylene after it enters the plant tissue, thus accounting for the ethylene-type responses obtained with ethephon (Warner and Leopold, 1969) . Ethephon treatments have been shown to hasten leaf senescence (Ketchie and Williams, 1970) and ripening of fruits (Buckovac et al., 1969; Edgerton and Blanpied, 1968; Russo et al., 1968) and vegetables (Robinson et al., 1968; Sims et al., 1970) . This study was conducted to determine if the two forms of P. edulis could be successfully grown in a temperate zone as an annual crop by using ethephon to ripen fruit before frosts.
Seeds of the yellow and purple passionfruit were sown in the greenhouse on 15 Jan. 1988 with uniform emergence occurring within 2 weeks. Individual seedlings were transplanted into 25-cm (542-cm 3 )-square pots filled with an artificial soil medium (Premix, Premier Brands of Canada, Riviere Du Loup, Quebec, Canada) and fertilized 3 weeks after seed germination with 200 ppm N (using 20N-8.4P-16.4K) from a soluble fertilizer. The seedlings were set in the field at the Gulf Coast Substation, Fairhope, Ala., at a 1.8 × 3.0-m spacing on 19 Apr., 80 days after seed germination. A two-wire vertical trellis was used to support the plants. The wires were 0.9 m and 1.8 m from the ground, with the posts spaced 3.6 m apart. The plants were grown with trickle irrigation using one 3.85-liter·hr -1 emitter per plant. Ethephon treatments were applied to runoff with a backpack-type sprayer on 27 Oct.
Two species of passionfruit, yellow and purple, were used, each in a strip crossing four blocks. Within each block, ethepbon treatments of O, 150,300, and 600 ppm were applied, randomized in each species. Two plants were included in each plot. This arrangement resulted in a split plot with species as the whole plots stripped across blocks and ethephon treatments as subplots. Vines of the yellow passionfruit were well-developed and covered the trellis by late August. A few scattered blossoms were observed in late August, with heavy bloom commencing in mid-to late September; flower production continued until the first killing frost. Pollination was accomplished by natural insect populations. The purple passionfruit vines were not as vigorous as the yellow passionfruit vines and did not produce blossoms. Thus, data were collected only from the yellow passionfruit, resulting in a randomized complete-block design for yellow passionfruit only, with four ethephon levels. Linear, quadratic, and cubic components of the treatment effects were computed and appropriate tests of treatment effects were made at P ≈ 0.05. The fruit were harvested when they had turned yellow (from the plant, or from the ground, if they had dropped) on 16, 22, and 28 Nov. and 6 and 12 Dec. Total fruit weight and number of fruit per harvest date were recorded. Each fruit was cut to evaluate the development of the pulpy juice sacs. Those fruit not containing developed juice sacs were considered culls. The marketable yield was obtained by subtracting the weight of the cull fruit from the total fruit yield. The pulpy interior was removed from 20 mature fruit of each treatment replicate and the juice removed by squeezing the pulp through cheese cloth. The percent soluble solids concentration (SSC) of the juice was determined with a hand refractometer. The ascorbic acid content of the juice was determined by the method of Rymal (1983) . Juice color was determined by use of a Hunter Color Difference Meter D25 D2 (Hunter Laboratory, Fairfax, Vs.).
The leaves on the ethephon-treated plants began to senesce ≈ 1 week after treatment. Vines treated with 300 and 600 ppm ethephon did not produce any blossoms after treatment, whereas the controls and those treated with 150 ppm continued to grow and produce blossoms and set fruit.
Fruit maturity was enhanced by all ethephon treatments (Table 1) . On the first harvest date (16 Nov.), all levels of ethephon enhanced the percent yield of mature fruit over the next lower level, resulting in an overall linear response (P ≈ 0.01). However, the differences between higher levels were not as great as between lower levels, producing a quadratic response (P ≈ 0.05). Most of the fruit on the treated vines (150, 66%; 300, 82%; and 600 ppm, 92%) shrivelled and turned yellow by the second harvest date (22 Nov.), which was before the average first killing frost date (25 Nov.). The fruit on the control vines did not shrivel before harvest. A large percentage (66%) of the fruit from the control vines was harvested after 22 Nov., with 47% being harvested on Table 1 . Effect of ethephon on yield (kg) of individual vines and percent of total crop by harvest date, and total yield (kg) of yellow passionfruit, 1988.
NS,*,** Nonsignificant or significant at P = 0.05 or 0.01, respectively. NS,*,** Nonsignificant or significant at P = 0.05 or 0.01, respectively.
22 Dec. There were no differences among treatments in total yield harvested; however, the percent of cull fruits increased with increasing ethephon rates, thereby reducing marketable yields (Table 2) . If a killing frost had occurred at the normal date, marketable yields would have been greater with the ethephon treatments. Our data suggest that ethephon treatment in the range of 150 to 300 ppm spans the optimum for concentrating fruit harvest while resulting in the best fruit yield and lowest percentage of cull fruits among those treated. Ethephon -treatments did not affect SSC (range 13.7% to 15.1%) or ascorbic acid content (range 16.3 to 19.7 mg/100 ml) (Table 2), or the yellow color of the juice (data not shown). The SSC found in this experiment is lower than the average of 17.3% reported by Pruthi and Lae (1959) for purple passionfruit but is within the range of 13.6% to 17% for yellow passionfruit recorded by Casimir et al. (1981) . Our ascorbic acid content of 16 mg is ≈ 50% less than the 34.6 mg reported by Pruthi and Lae (1959) but is only slightly lower than the range of 17 to 32 mg summarized by Casimir et al. (1981) for various seasons and countries. Arjona and Matta (1990) exposed purple passionfruit, which were harvested at the green mature stage (55 to 60 days after anthesis), to 10 ppm ethylene. After storage for 10 days at 10C, SSC and pH of the juice did not differ between those harvested green-mature and those harvested vine-ripened (70 to 80 days after anthesis) but not treated with ethephon.
In our study, average fruit weight decreased with increasing ethephon concentration (Table 2) , which reflects the increased percentage of cull fruits. Most of the cull fruits were of mature size when treated; however, the juice sacs remained white and small and did not contain any yellow juice. This lack indicates that the fruits would have to be at a certain minimum stage of development for normal fruit maturity to occur after ethephon treatment.
Yields obtained in this study are less than the reported annual yields from tropical areas where the fruit is harvested continually throughout the year. However, if the yellow passionfruit can be produced as an annual crop in temperate zone areas, and the maturity and ripening of the crop can be concentrated by ethephon treatment before the occurrence of killing frost, a viable commercial enterprise could be developed. The planting of older vines in the spring to determine the effect of plant age on earlier flowering and fruit set and the effect of ethephon treatments on the ripening of fruit of a more mature stage than. those used in the present experiment needs investigation.
